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INTRODUCTION 


Pregnancy is a physiological state associated 
with tremendous changes in metabolism of carbohydrate, 
protein and fat. These changes are mediated by hormones 
mainly from placenta, anterior pituitary and adrenal 

9 

cortex, though pancreas, thyroid and parathyroid hormones 
participate in adaptive changes that maintain the metabo- 
lic state in pregnancy. Of this, female sex hormones viz. 
oestrogen and progesterone have a key role in regulating 
the changes in lipid lipoprotein profile. 

Sex hormones and lipid profile in female have 
received increasing attention because of the difference 
in the incidence of atherosclerosis between males and 
females i.e. in the reproductive age group females being 
comparatively protected than males. 

various studies have shown that in normal preg- 
nancy there is an Increase in serum total cholesterol 
and serum triglycerides, which progresses steadily till 
term and then abruptly falls after delivery (Boyd, 1934; 
Dieckman and Wegner, 1934; Watson, 1957). 

At the same time,th . deleterious effect of short 
term feeding of high cholesterol fat diet on the lipo- 
protein profile has been observed in several studies 
(Kannel et al, 1979). In the Indian context. It seems 
important because of the increased intake of total calories 
cholesterol and animal fat associated with pregnancy and 
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lactation. This feeding behaviour persists for several 
months. The high prevalence of multiparity in India makes 
it more interesting. 

On the other hand in high risk pregnancies like 
pre- eclampsia, eclampsia and intrauterine growth retarda- 
tion, studies have shown a different pattern in lipoprotein 
» 

profile. Boyd and Rochester (1935) found that concentra- 
tion of plasma lipids varied greatly in eclamptic patients. 
According to De Alvarez (1961) there was an increase of 
serum total cholesterol in pre-eclampsia as compared with 
values in normal pregnancy. Studies from our department 
(Arora and Garg et a 1, 1989) also have shown a marked rise 
in serum total cholesterol and LDL cholesterol and a fall 
in HDL cholesterol in eclampsia as compared to norma 1 
pregnancy. 

Thus noting the difference in lipoprotein 
response in normal and high risk pregnancy we were eager 
to know the exact role of lipoprotein in normal and high 
risk pregnancy and how changes in lipid profile can 
affect the maternal and foetal outcome. 



The abrupt fall in lipoprotein levels that occurs 
immediately after delivery also raises some queries. How 
this raised lipoprotein disappears all of sudden ? Where 
does this lipoprotein go ?• Is it shifted to foetal 
circulation during labour ? Is it being utilised in 


uterine contraction during labour ? or is it shifted from 
maternal circulation to extra va scular/subendothelia 1 



With this background a study "To study the lipo- 
changes during antenatal, natal and post natal 
period and cord blood of the new-borns in normal and high 
risk pregnancy and their effect on maternal and foetal 
outcome" was designed in our department. Towards this 
objective the present study was concentrated on normal 
pregnancy to evaluate lipoprotein changes and cord blood 
of their newborns, a parallel study concentrating on 
high risk pregnancy is in progress in our department. 

The present study was aimed at the following 
objectives t 

1. To know the trend of the changes in various lipo- 
protein fractions (STC, STG, HDL, LDL and VLDL) 
during antepartum, intrapartum and postpartum 
periods in normal pregnancy. 

2. To know the lipoprotein pattern in the umbilical cord 
blood of newborns (from maternal and foetal end of 
the cord) and to compare these with that of maternal 
blood during intrapartum period. 

3. To know the effect of parity over the lipoprotein 
changes in pregnancy and puerperium, 

4. To know the effect of lactation on lipoprotein 
profile during puerperium. 

5. To see the changes in lipoprotein pattern in relation 
to different mode of delivery i.e. vaginal delivery, 
elective or emergency caesarean section. 
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To see whether the outcome of pregnancy (live 
birth or still birth) have any relationship with 
maternal lipoprotein profile in an otherwise 
normal pregnancy. 
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REVIEW OP LITERATURE 


Hyperlipidemia in normal pregnancy was reported 
by Bacqueral and Rodier as early as 1845. Virchow (1847) 
showed that the milky appearance of the sera of the 
pregnant women was due to the presence of fat as demons- 
trated by shaking the sera with ether, so that fat could 
be extracted. In 1911 Chauf ford and associates demons- 
trated an increase of blood cholesterol in pregnant women 
by chemical methods. 

Chiang and Yang et al (1955) in their study of 
lipid profile in normal pregnancy found that serum total 
cholesterol, triglycerides, LDL- , HDL-c were significantly 
elevated during second and third trimester of pregnancy 
but dropped sharply after delivery. 

Udoh and Itam et al (1994) in their study on norma 1 
pregnant women showed a progressive increase in the serum 
total cholesterol and HDL-c throughout pregnancy and a 
decrease in their levels after delivery. In their study 
on 49 normal pregnant women STC rose from 154.60+14*99 
mg/dl (3 months of pregnancy) to 214. 99^19. 25 mg/dl (9th 
month of pregnancy) followed by a decrease to 156. 91^15. 39 
mg/dl at after one month of delivery. This represents a 
39+11 per cent increase in STC at 9 months from the 3 months 
level. HDL-c showed an increase of 3 5^10 per cent at 9 
months level. from 3 month level. The most significant 
month to month increase was recorded between the 6th and 
7th month for both STC HDL-c. 
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Darmandy and postle (1982) in their study of lipid 
profile on 34 normal women monitored (STC & STG) before, 
during and after pregnancy. They found that all women 
displayed an initial fall in both substances during the 
first trimester. The concentration increased to maximum 
values during third trimester. There was a considerable 

t 

covariation in the time required for this hyper lipid emia 
to decline after delivery. 

Sita Devi, patrudu et al (1981) in longitudinal 
study of serum lipoprotein in norma 1 pregnancy and puerpe- 
rium estimated lipid profile in 23 pregnant women in three 
trimester and in the post natal period* Thirty three 
normal healthy non pregnant women of the same age group 
formed the control. A progressive rise was observed in 
serum triglyceride and cholesterol ..reaching the peak in 
the 3rd trimester and a definite fall in the postnatal 
period as compared to antenatal period. Among the hyper- 
lipidemias the major one was type IV in the 1st trimester, 
type lib and type IV in the second trimester and type lib 
In the 3rd trimester and type IV again in the postnatal 
period. It was also noted that those who had an abnormal 
lipid profile in the 1st trimester dontinued to have 
abnormal lipid profile In the post natal period. 

Me Bachern and Gilmur determined whole blood choles 
terol in twelve pregnant women and concluded that a marked 
elevation was found in about 30 percent of normal pregnant 
women, beginning about the 6th week prior to delivery and 
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that about 80 percent had a level above normal on the first 
day after delivery. The figures were still high on the 
12 th post par turn flay. 

Oliver and Boyd (1955) after study of 12 normal 
primigravidae found that there was a highly significant 
rise in plasma ester and total cholesterol between 31st 
and 33rd weeks of pregnancy. By the 20th postpartum week 
these values had decreased considerably# but were all 
higher than the levels at the 12th week of pregnancy. 

Dieckman and Wegner (1934) found that the total 
cholesterol to increase to 23 percent by term above the 
first trimester level and which decreased to 27 percent 


at the eighth post par turn week from the values noted at 
term. This rise noted by Dieckman is considerably lower 
than De Alveraz et al (1959) . Findings of 54 percent 
increase in 3rd trimester values above the first trimester 
va lues for total cholesterol and a 23 percent decrease in 
the values 6 to 7 weeks postpartum as compared to the 3rd 
trimester values. 

Gardner and Gainsborough (1929) reported that free 
cholesterol increased during pregnancy to the 30th week 
with a decrease in ester cholesterol to about the same 
time. In their series# there occurs then a reversal of 


the curve 


so that at parturition, approximately a norma 1 


relationship exist again. Kaufman and Mihlbock (1933) did 
not notice these fluctuations but they reported little 
variation from the second month of gestation to term. 


Bugnard 


, Columbus and Guilheim Hinglais and Cover to (1940) 



8 


found an increase in total cholesterol in later months 
of pregnancy. 

Tyler and Underhill (1925) determined whole blood 
cholesterol in pregnant and nonpregnant women of compara- 
ble age group, through out pregnancy starting from third., 
month and found that cholesterol increase gradually till 

I 

term, at that time it was roughly one third higher than 
that of three months. 

Hermann and Neumann (1912) in their analysis of 
serum of pregnant women in various months of gestation 
concluded that during first 6-7 months, the serum total 
cholesterol might be increased and that during the last 
two months (3 2 cases) an increase in serum total choles- 
terol was the rule. 

Plass and Tempkins (1923) also have given figures 
for the blood and lipids particularly cholesterol during 
pregnancy. These figures indicated a gradual rise from 
4th month to term. 

Arora and Kavita et al (1989) in their study showed 
that in normal as well as in toxaemia group STG, STG, HDL-c, 
VLDL and LDL-c showed a rising trend during antepartum 
period with a peak during labour followed by a fall in 
post partum period, values were higher than the nonpreg- 
nant control group. 

Arora and Vlnita (1987) in their study showed STC 
level of 166.17^24.97 mg/dl in 1st trimester which reached 
to a peak of 263.44^39.8 mg/dl during labour. This decreased 
in the post partum period reaching 190.5^36.94 mg/dl at 1 
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month post partum. . - 

Arora and Neeta et al (1993) studied the changes 
in lipoprotein profile in normal pregnancy and artificial 
termination of pregnancy (Elective/emergency LSCS) . They 
observed that there was a rising trend in lipoprotein 
profile with a peak during labour followed by a fall in 
the post partum period# both in normal as well as artifi- 
cial termination of pregnancy. 

Mazurkiewicz# Watts et al (1994) in their study on 
serum lipid lipoproteins and apo lipoproteins in pregnant 
non-diabetic patients reported that pregnant women had 
significant higher concentration of STG, STG# HDL— c, LDL-c# 
0 [nd apolipoprotein A and B# also that the ratio of STCjHDL 
cholesterol was not significantly different. 


LIPID PROFILE IN UMBILICAL CORD BLOOD 

Numerous investigators have shown that in maternal 
blood the concentration of cholesterol and phospholipids 
is greater than normal while in blood from umbilical cord 
at the time of birth is notably reduced. 

Ortega# Gasper et al (1966) in their study on 
influence of maternal serum lipids and mat emeu, diet during 
the 3rd trimester of pregnancy and umbilical cord blood 


lipids in two populations of Spanish newborns noted that a 


significant correlation was found to exist between maternal 





cholesterol concentration and those of newborn infants 


A correlation was also found between maternal cholesterol 

levels and Infant HDL-c and LDL-c levels. Further a 
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positive correlation was seen between maternal LDL-c and 
infant cholesterol and LDL-c. The relationship between 
maternal cholesterol and cord blood cholesterol was 
independent of participant's dietary/ anthropometric and 
personal data. 3.1% of neonates showed total cord blood 

cholesterol concentration of 799,9 mg/dl. The mothers of 

» 

these children showed the strongest concentration of choles' 
terol and LDL-c in the 3rd trimester of pregnancy, the 
shortest pregnancies and the smallest newborns of all 
subjects. Negative correlations were found between birth 
weight and cord blood cholesterol levels and LDL-c. 

Heary and Kilby et al (1994) in their study on 
foetal and maternal lipoprotein metabolism in human preg- 
nancy determined : concentration and composition of lipid 
and apo lipoprotein in maternal venous and umbilical 
arterial and venous blood. The objective of the study was 
toestablish whether the placenta has a role in foeto- 
maternal cholesterol metabolism through either synthesis 
or transplacenta 1 cholesterol flux. Study showed that 
pregnant women had raised levels of all lipid and lipo- 
protein fractions as compared with control subjects. In 
both umbilical venous and arterial blood concentration 
VLDL, LDL cholesteryl ester and trig&ylglycerols were lower 
than in maternal blood, but HDL-c levels were similar. 

There was no umbilical-arterio-venous differences in lipo- 
protein concentration or composition. This suggests that 
cholesterol synthesis or free cholesterol diffusions do 
not occur in the placenta. 


II 


Pontis et al (1979) studied antepartum and post 
partum lipoprotein levels in parturiting women and in 
umbilical cord blood of their newborns. The average values 
reported in umbilical cord blood were far low than that of 
maternal blood. The differences that exists between mother 
and baby in this respect varies from case to case and 

I 

values prevailing in one seems to be entirely independent 
of those in other i.e. concentration of. cholesterol is 
never same in mother and foetus. The differences have no 
constant or characteristic pattern. 

Arora and Kavita et al (1989) in their study of the 
changes of lipid lipoprotein profile in norma 1 pregnancy 
and toxaemia of pregnancy during antepartum and postpartum 
periods and in umbilical cord blood of their newborns, found 
that STC, HDL-c, STG, VLDL and LDL-c levels in umbilical 
cord blood were found to be very low in comparison to intra- 
partum va lues of the mothers. No difference in the levels 
of STC was found in newborns of normal pregnancy or toxaemia 
of pregnancy. HDL-c levels were higher in umbilical cord 
blood of newborns of normal pregnancy as compared to toxemia 
of pregnancy while converse was true with STG. However , 
differences in the levels of HDL and STG in normal pregnancy 
and toxemia of pregnancy were found to be statistically 
significant. 

Boyd and Wilson (1934) studied exchange of lipid in 
the umbilical circulation at birth. They took samples of 
venous blood from the maternal end of the cord with the 

placenta still attached in utero. This represented the 

: .. ■ " 
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venous blood entering the foetus's The contraction of 
uterus was assumed to have little effect upon the lipid 
content of venous blood, an assumption which was substan- 
tiated in part by the finding of similar results in cases 
of caesarean section in which the uterus was not contracted. 

It was later found that lipid concentration of venous blood 
» 

slowly increases after is cord is clamped. They concluded 
that phospholipids, free cholesterol and cholesterol esters 
are added to umbilical blood between the time of delivery 
and the time of placental separation. Neutral fats may be 
either removed or added to umbilical blood by the placenta. 

Konttinen et al (1964) studied serum lipids in 
normal pregnancy and pre-eclampsia and also umbilical cord 
blood of both groups. They concluded that cord samples of 
both the groups showed low levels of all the lipids studied 
and no differences were detectable between the two groups. 
The mean total cholesterol was about 80 mg/dl with a high 
content carried in alpha fractions. The serum triglycerides 
values were only about 1/8 th of the values seen in their 
mothers, with no individua 1 correlation between mother 
and child. 

ROLE OF LACTATION OVER LIPID PROFILE 
DURING POST PARTUM PERIOD 

Various investigators have shown that lactation 
affects the lipid profile in the postpartum period. 

Erkkola and Viikari et al (1986) investigated serum 
lipid and lipoprotein fractions one day after delivery, 3 
months later in la eta ting and non lactating mothers and 12 

' 1 ■ . '• liAki','* 1 1 
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months later after initiation of menstruation in a group of 
62 women. 29 of which formed a truly longitudinal group. 

STC decreased significantly within 3 months after delivery 
and a further significant decrease occurred during the 
following 9 months. LDL and HDL-c showed also a signifi- 
cant decrease within the postbpartal year. Serum trigly- 
cerides decreased within 3 months after delivery but no more 
significantly lower. In lactating mothers HDL-c t STC ratio 
was higher than in non lactating women. During luteal 
phase STC and LDL-c were lower and HDL-c s STC ratio was 
higher than earlier during the menstrual cycle. Data proved 
that pregnancy related changes in lipid metabolism did not 
wane within 3 months after delivery. They also showed that 
lactation affects lipid metabolism. 

Darmandy and Postle et al (1982) in their study on 
lipid metabolism in pregnancy showed that there was a consi- 
derable variation in the time required for the hyperlipi- 
demia of pregnancy to decline after delivery. Lactation 
appeared to be an important factor in this variation; women 
who bottle fed their infants maintained an el eva ted STG 
level for three times longer than those who breast-fed 
their infants. 

Hermann and Neumann (1918) studied that whole blood 
cholesterol and total lipid decreased during normal lactat- 
ion but remained elevated when lactation did not occur. 
According to Boyd (1935) the lipid concentration of blood 
plasma was found to decline consistently after delivery in 


all cases where normal lactations occurred. The decline in 
values of plasma lipids during lactation was by and large 
due to loss of plasma neutral fat. After delivery the 
elevated STG concentration decreases rapidly and signifi- 
cantly greater utilization of STG in lactating women could 

be caused by the tissue specific direction of VLDL towards 
1 

the mammary gland for milk synthesis (Darmandy et al, 1982) 
After neutral fat the greatest decrease was found in phos- 
pholipids and next in free cholesterol and ester choles- 
terol. Changes in cholesterol fraction were comparatively 
slight. 

It appears that the phenomenon of lactation itself 
along with various metabolic and endocrine changes which 
accompany it# is chiefly responsible for the difference 
in the trends of plasma lipids values between lactating and 
non lactating mothers. Whether the blood plasma lipids fall 
during lactation because they are secreted in milk or 
because of the presence or absence of certain hormones or 
other effects are not yet clear. But some investigators 
have tried to correlate these effects with the activity of 
lipoprotein lipase enzyme. The enzyme activity is raised 
in adipose tissue during early pregnancy in experimental 
animals and subsequentlt falls as gestation progresses. 
These changes are specific for the adipose tissue enzyme* 
After delivery# the elevated STG cone entra t ion decreases 
rapidly and the significantly greater utilisation of STG 
in lactating women could be caused by the tissue specific 


direction of VLDL towards the mammary gland for milk 
synthesis. Evidence to support this hypothesis is provided 
by studies on postpartum rats (Hamosh et al, 1970). Lipo- 
protein lipase activity is depressed in adipose tissue but 
greatly elevated in mammary gland from suckling but not 
from non-suckling rats. The STG concentration in suckling 
rhts returns to normal within a few hours of delivery, but 
remains high for over 18 hours in non-mickling rats. It is 
possible that the comparable pattern between lactating and 
non-lactating mothers in this study could have a similar 
explanation (Darmandy et al, 1982). 

Several explanations have been offered as to where 
the excessive amounts of blood lipids go once pregnancy is 
over, it is proposed that in puerperium blood lipids are 
discharged through bile (Bac jisler and Herver, 1914). 

Urine and faeces (Hermann and Neumann, 1912) and in mi Ik. 

' ' . j 

According to Boyd and most of these theories, fat content 

of blood is static value. These theories appear to take ■ 

{ 

for granted that if a fixed amount of blood lipids are 

■ j 

removed from blood by the liver, kidney, intestinal tract j 

etc, the puerperium, this removal would cause a lowering of j 
the concentration of blood lipids. Blood lipids are conti- j 

nuously in equilibrium with tissue lipids, if lipids are j 

removed from blood, the loss is made up by the addition of j 
lipids from the fat depots. It is unlikely that any removal j 
except a very excessive one such as occurs in the increased 
metabolic rate of high fever (Boyd, 1935) could be itself 
account for lowering of the values of blood lipids. By 


16 


knowing the factors which influence the equilibrium between 
blood and tissue lipids. It will be possible to explain 
the lipid changes in pregnancy and lactation. Boyd (1935) 
observed that in the puerperium this equilibrium is altered 
in the direction of lowering of the level of plasma lipids, 
but if normal lactation is prevented, the change is 

t 

inhibited or reversed. 

Pontis, Gupte and Purandare (1978) noted a signifi- 
cant fall in cholesterol level from antepartum to post- 
partum period. This denotes that the placenta is the 
principal organ responsible for the elevation of choles- 
terol during pregnancy. It is also true that the hormonal 
levels which are affected during pregnancy are changed with 
eviction of placenta. Therefore, these levels may indirectly 
be for the decline in lipid parameters. It has been stated 
by Berzin and Vonstudintz (1957) that oestrogen caused rise 
in circulating lipid levels. Both oestrogen • and proges- 
terone are of placental origin. So the placenta itself is 
the primary cause for the elevation of lipids which slowly 
returns to pregestationa 1 levels after expulsion of placenta. 

EFFECT OF DIET IN SERUM LIPOPROTEIN PROFILE 

In 1929, Gardner and Gainsborough carried out 
complete study on cholesterol metabolism and concluded that 
during period of fasting, cholesterol content of plasma 
varies markedly in different healthy persons but Is fairly 
constant in subjects. A single meal does not cause any 
change but prolonged diets high or low in sterol will cause 
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variation in cholesterol* The free cholesterol remains 
fairly constant but cholesterol esters shows greatest 
change*.. 

According to Mullick and Bagga (1964) , in healthy 

females, serum lipids and its fractions vary with the 

nutritional status which is itself dependent upon the 
» 

socio-economic conditions of individual. Values for high 
income groups are close to those reported by Boyd. In 
pregnant females the increase in serum total lipids occur- 
ring in the first eight weeks of 1st trimester was more 
marked in the vegetarians than in the non-vegetarians. STC, 
ester cholesterol and free cholesterol showed the reverse 
trend. In the 2nd trimester this difference was narrowed. 
In the 3rd trimester there was no difference in the serum 
tota 1 lipids between vegetarians and non-vegetarians, but 
there was now a slight increase for the non- vegetarians. 
Thus, diet has no significant influence on lipid synthesis 
in the later period of pregnancy. 

Green (1966) determined total cholesterol serially 
in a group of young women before and during pregnancy while 
they consumed their usual diet or a fat modified diet known 
to have a hypocholesterolemic effect. During 1st trimester 
of pregnancy there was a slight but definite fall in serum 
cholesterol levels. After the 1st trimester serum choles- 
terol levels increases gradually to peak at or near term. 
These changes occur both in normal and hyp ercho lest ero lemic 
females and is not affected by fat modified diets. 


i 8 

Hansen and co-workers studied 80 pregnant women and 
found no significant correlation between mothers’ intake of 
colories, proteins, fat and fatty acids to serum choles- 
terol or fatty acid levels during 3rd trimester. 

Moses and his colleagues studied 65 young pregnant 
women from 5th month of pregnancy to term. 35 received 
ordinary institutional diet while 30 received same diet 
with 2 gm daily supplement of cholesterol. There was no 
significant difference in serum lipids of these two groups. 

Arora and Vinita (1987) studied the ^influence of 
dietary fat on serum total cholesterol level during ante- 
partum, intrapartum and postpartum periods of pregnancy and 
in the cord blood of newborns. They concluded that the 
levels of STC were higher in subjects taking high fat diet 
and lower in those taking normal and low fat diets with 
advancement of pregnancy during labour, after delivery and 
in late postpartum period values were not statistically 
significant. However, the cord blood STC values in relation 
to fat diet of mother in third trimester were highly 
significant. 


HORMONAL CHANGES DURING PREGNANCY AMD POSH ARLJ.m x ERIOD 
Almost every endocrine tissue participates in 
adaptive changes that maintain the metabolic state of the 
mother during normal pregnancy. In this respect placenta 


anterior pituitary and adrenal cortex holds a key role. 



a lthough thyroid, parathyroid and pancreas show distinct 
physiological changes during pregnancy leading to Increase 




there is transfer of functions of corpus luteum to the 
placenta which acts temporarily as a new endocrine organ. 

!. PLACENTAL HORMONES 

During pregnancy, ovarian steroid production 
wanes, and continued production of oestrogen and proges- 
terone then depends primarily on their synthesis in the 
placenta. 

a. Oestroqens 

Oestriol is the main pregnancy oestrogen which 
accounts for 80-90% of oestrogen formed in late pregnancy. 
It has modest biological activity relative to oestradiol. 
The predominant oestrogen secreted by non- gravid females. 
Urinary oestrogen rises progressively during pregnancy 
and at term it is about 40-50 mg/dl per 24 hour urine. 
Oestrogen levels fall significantly within 3 days and 
reach a basal level by 7th post partum day. 

Eil'ert (1949) found that oestrogen administered 
to women evoked an increase in the plasma total lipids. 

Russ and associates (1955) found that the admini- 
stration of oestrogen lowered the beta lipoprotein but 
raised the alpha -lipoproteins. 

b. Progesterone 

After the first trimester, the placenta become f 
capable of producing sufficient progesterone to maintain 
gestation. At term placenta ,.3y secrete approximately 250 
mg progesterone daily, progesterone levels in maternal 
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blood Increases progressively with gestation. Cholesterol 
derived from the maternal blood is the main substance for 
the trophoblastic synthesis of progesterone (Ronald and 
Kalkhoff et al, 1978), Progesterone levels fall signifi- 
cantly within 3 days, reach at basal level by 7th post- 
partum day. in non-lactating females it again rises by 
21st day. 

Oestrogen and progesterone levels remain low in 
lactating females, 

Co Human Chorionic Gonadotropin (HCG) 

Concentration of HCG rises to peak values by 8-12 
weeks of gestation. Thereafter there is a decrease in HCG 
levels to a plateau that is maintained throughout the 
remaining of pregnancy. It becomes undetectable in urine 
by 7-10 days postpartum 0 Smith and Smith (1935) claimed 
that HCG are increased in serum&urine in pr e- ec la mpt ic 
toxa emia „ 

d 0 Human Chorionic Somatomammotropin (HCS or HPL) 

A polypeptide hormone secreted by placenta gradually 
increases and eventually reaches a maximum of 5«-8 microgram/ 
ml at term. At the end of the pregnancy its production rate 
has been estimated to be about 1 git/day. After delivery of 
placenta, maternal blood concentration return to undetecta- 
ble levels within 24 hours. Although secretion of HPL has 
been considered to be autonomous recent findings suggest 
that maternal plasma glucose and/or free fatty acid may 
modulates its secretion* 


21 


2. ANTERIOR pituitary hormones 
a# Human Growth Hormone (HGH) 

Basal concentration of HGH are low during early 
pregnancy and do not change remarkably with advancing 
gestation. 

b, Pro lactin 

Prolactin in pregnancy begins to increase appro- 
ximately 30 days after the mid menstrual cycle peak of 

leutinising hormones. Rising prolactin levels continue to 
increase to reach peak levels at term. Serum prolactin 
declines rapidly after parturition, if the women does not 
breast fed c However, prolactin levels increase sharply 
with breast feeding episodes. After several months of 
lactation prolactin concentration decreases to non preg- 
nant values. 

3. ADRENAL GLUCOCORTICOIDS- 

Cortisol metabolism is significantly altered during 
pregnancy and maternal plasma cortisol level rises prog re-* * 
ssively throughout gestation. The plasma levels of trans- 
cortin also rises progressively to a peak in 3rd trimester. 
The elevated transcortin level is mainly or entirely 
secondary to the increased plasma oestrogen concentration. 
The maternal tissues are exposed to an average daily concen- 
tration of cortisol that is more than twice normal. 
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4 . THYROID HORMONES 

Thyroxin s Like oestrogens it depressed the blood 
lipid levels. Patterson, Hund and Nicodeus (1938) 
believed that hypercholesterolemia of pregnancy is due 
to subclinical hypothyroidism. 

Lister (1955) and Russel (1956) found that protein 

I 

bound iodine and serum precipitate iodine are elevated as 
early as 2nd month of pregnancy. These levels have been 
found to reach as high as those seen in individuals with 
overt hyperthyroidism. 

Slri sower (1958) found that the thyroid hormone 
depresses serum lipids but d tiring pregnancy the tissues 
become more refractory to the effect of thyroxin. 

* 

5. PANCREATIC HORMONES 

Insulin i The basal levels of insulin tend to 
become progressively higher as term gestation is approa- 
ched. Also a much greater a mo tint of insulin is released 
in response to glucose stimulation. However, during 
pregnancy a state of insulin resistance exists. Insulin 
has a pronounced antilipolytic effect and antagonises the 
lipolytic effect of hormones mainly by inhibiting the 
hormone sensitive lipase in the adipose tissue. Thus, 
it reduces the release of not only free fatty acids but 
also glycerol. 
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MATERIAL AND METHO DS 


Present study was carried out in the Departments 
of Medicine and Obstetrics & Gynaecology# M.L.B. Medical 
College# Hospital, Jhansi. 

t Women with normal pregnancy attending the ante- 

natal clinic and admitted in wards of Obstetrics and 
Gynaecology were included in the study. Subjects suffe- 
ring from diseases which are likely to have an a ltered 
lipoprotein levels such as coronary artery disease, renal 
disease, liver disease, diabetes mellitus were excluded 
from the study. 

A total of 104 cases of normal pregnancy were 
enrolled in this study. Of which only 60 cases were 
taken for final assessment. The remaining being dropped 
at various stages of study due to lack of sufficient 
follow up. cases who developed complications of preg- 
nancy like pre- eclampsia, eclampsia or gestational 
diabetes during follow up were also excluded. 

After getting the particulars of the subjects 
like age, address and occupation# details regarding 
following points were noted. 

OBSTETRIC HISTORY 

Obstetric history included following points s 

- Date of last menstrual period. 

Gravida e and parity. 

- Pregnancy induced hypertension# pre- ec la mpsia , eclampsia# 
IUGR, and prematurity during previous pregnancy. 
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MEDICAL HISTORY 

Medical history included hypertension, renal disease, 
liver disease, diabetes mellitus, hypo/hyperthyroidism. 

FAMILY HISTORY 

This included hypertension, diabetes mellitus and 
coronary artery disease. 

PERSONAL HISTORY 

This included smoking, alcohol, tobacco chewing etc. 
and nature of contraceptive used, if any. 

TREATMENT HISTORY 

Therapy with corticosteroid, thiazides and 

betablockers. 

LACTATIONAL STATUS 
DIETARY HISTORY 

Avera ge daily intake of calories and fat was 

assessed during each visit. Type of diet (vegetarian/ 
non- vegetarian) was also noted. 

General, systemic and obstetric examinations with 
special reference to blood pressure, oedema and weight 
gain were done in each visit. 

INVESTIGATIONS 

Urine albumin, sugar, microscopy and blood haemo- 
globin, blood sugar (fasting and postprandial) were done 


in each visit 
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In ves tiga tions 


Trimester Intra- Postperum period 

I II III par turn 24h 7th d 1 month 


Urine: Albumin 
Sugar 

M/E 

Haemoglobin 

Blood sugar : 

Pa sting 

Postprandia 1 


Lipoprotein estimation was done at the Lipid 
Research Laboratory attached to Department of Medicine. 
Estimations were done during 1st, 2nd and 3rd trimester, of 
pregnancy, during labour (Intrapartum - IP), within 24 hour 
postpartum (24h PP) , 7th day postpartum (PP7d) and one 
month postpartum (PPlm) , Cord blood lipoprotein profile 
(placental and foetal side) were also noted immediately 
after delivery. 

Serum total cholesterol (STC) , serum triglycerides 
(STG) and high density lipoproteins (HDL) were estimated 
by standard methods. Very low density lipoprotein (VLDL) 
and low density lipoprotein (LDL) were calculated by the 
following formulae : 


VLDL (mg/dl) 

= STG/5 

(This is valid upto the value 
of £300 mg/dl) . 

LDL (mg/dl) 

= STC - 

(STG/5 + HDL) 


* STC - 

(VLDL + HDL ) 
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Lipoprotein Profile 

Period STC STG HDL LDL VLDL LDL/HDL 

1st trimester 
2nd trimester 
3rd trimester 
Intrapartum 
24hrs postpafum 
7 days "" "" 

1 month "" 

Umbilical cord blood % 

Placental side 
350 eta 1 side 


To note the effect of lactation on lipoprotein 

profile during puerperium, the cases were divided into 

two groups (Lactating and non = lactating) • Lipoprotein 

profile between these two groups were compared at past- 

par turn, 7th day and postpartum 1 month. 

To know the lipoprotein changes in relation to 

mode of delivery the subjects were divided into 3 groups : 

Group I s Subjects who had vaginal delivery. 

Group II : Subjects undergone emergency caesarean 
section. 

Group III t Subjects undergone an elective caesarean 
section. 

Lipoprotein profile between these three groups 
were compared during intrapartum# 24 hrs postpartum, 

7 days postpartum and 1 month postpartum. 
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It was also tried to compare the lipoprotein 
changes in relation to pregnancy outcome (live birth Vs 
still birth) in subjects having an otherwise normal 
pregnancy till term. 52 subjects who delivered live 
baby were denoted as group A and 7 patients who had 

still birth (Fresh still birth) were taken as group B. 

£ 

To note the effect of parity on lipoprotein 
profile, the subjects were also divided according to 
parity i.e. primigravidae (22 cases) and multigravidae 
(38 cases) . 

The lipoprotein pattern in these two groups 
was compared at 1st, 2nd and 3rd trimester, intrapartum, 
and post partum 24 hours, 7 days and 1 month. 
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" - o BSERVATIONS 

in the present study 60 cases were taken for the 
final analysis. General characteristics of the cases 
were as follows i 


Age t 


parity 


Range 
£20 years 
20-30 years 
730 years 

priird para 
Multi para 


: 17 to 36 years 

, 4 (6.67%) cases 

t 53 (88.33%) cases 
t 3 (5.00%) cases 

s 22 (37.67%) cases 
i 38 (63.33%) cases 


Socio-economic status : 

Low t 32 (53.33%) cases 

Middle ' 28 (46.67%) cases 

, ._ * 36 (60.00%) cases 

Dietary habit* Vegetarian 

Non- vegetarian ■ 24 (40.00%) cases 

Lactating Status * 

in the present stndy out of total 60 cases, only 
38 cases were analysed for lactatory status. 

Lactating ■ 28 ( 76 ' 3l » CaSeS 

Non- lactating > 9 (23.69%) cases 


i 29 (76.31%) cases 
: 9 (23.69%) cases 


None of the subject was habituated to smoking, 
alcohol or tobacco. None was taking oral contraceptives. 
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TABLE I : Showing mean values Of STC during antepartum, 
intrapartum and postpartum periods. 
(Mean+S.D.# mg/dl) . 



Trimester 


Intra- 

post partum 




I 

II 

III 

partum 

24hr 

7 day 

Imo ntn 

n 

32 

38 

46 

56 

47 

32 

28 


STC 

168.78 

+33.01 

217.40 

+25.10 

240 o 15 

4-22 0 11 

243.07 

+25.72 

222.10 

+26.52 

211.40 

+20.44 

206. 
4*2 6 « 

14 

12 


Table 

I shows 

that STC levels raised 

from 168. 

, 78± 


33o01 

mg/dl at 1st trimester 

to 217. 

20+25.10 

mg/dl at 

2nd 



trimester and further increased to 240.15^22.11 mg/dl at 
3rd trimester reaching a peak value of 243.07+25.72 mg/dl 
during labour. The STC level declined to 222.10+26.52 
mg/dl at 24 hours post partum. The decrease was further 
occurred to 211.40+20.44 mg/dl and 206.14+26.12 mg/dl at 
7 days and 1 month of post partum respectively. But STC 
level was still higher (206.14+26.12 mg/dl) than the level 
of 1st trimester (168.78+33.01 mg/dl). 

Statistical Analysis 

p 7 o.05 Not significant 

p ^0.05 significant 

p j/0 o01 & £0.001 Highly significant 

N = Number of subjects considered for 
statistical analysis. 

While comparing between two groups only those 
subjects who had representation in both groups# wer 
considered for statistical analysis. Number of cases 

was denoted as *N 1 • 





Group 

compared 

•N ' 


•t* 

va lue 


*P' 

va -Lue 

I Vs 

II 

26 


7.23 


£0.001 

I Vs 

III 

28 


13.1 


£0.001 

I Vs 

IP 

29 


14.3 


£0.001 

I Vs 

PP24h 

24 


8.3 


£0.001 

I Vs 

PP7d 

24 


7.91 


£0.001 

I Vs 

PPlm 

24 


7.15 


£0.001 

II Vs 

III 

33 


5.9 


£0.001 

II Vs 

IP 

37 


6.99 


£0.001 

II Vs 

PP24h 

31 


1.72 


70.05 

IP Vs 

PP24h 

44 


9.6 


£0.001 

IP Vs 

PP7d 

31 


11.6 


£0.001 

IP Vs 

PPlm 

26 


12.2 


£0.001 

TABLE 

II t 

Showing mean values of STG during 
antepartum, intrapartum and post- 
partum periods (Mean+S.D., mg/dl). 1 


Trimester 


Intra- 

Post partum 


I 

II 

III 

part urn 

24hr 

7 day lmonth 

n 

32 

38 

46 

56 

47 

32 28 

STG 

95.41 

±10*25 

98.72 

+13.73 

118.77 

+18.11 

120.78 

±17*23 

110.48 

+13.09 

103.18 102.96 

+13.42 +15.70 


Serum Triglycerides 

(STG) raised from 

95.41+10.25 

mg/dl at 1st 

trimester 

to 98 

.72+13.73 mg/dl at 2nd trimester. 


STG level further increased to 118.77+18*11 mg/dl at 3rd tri- 
mester reaching a peak value of 120*78+17*23 mg/dl during 
labour. Then STG level declined to 110.48+13*09 mg/dl 
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within 24 hours of delivery. Further decreased occurred 
to 103.18+13.42 mg/dl and 102.96+15.7 mg/dl at 7 days and 
1 month post partum respectively. The level of STG at 
1 month was still higher than that of at 1st trimester. 

Statistical Analysis 


Group 

*N ' 

*t‘ 

*P' 

Compared 

— — 

value 

va lue 

I Vs II 

26 

2.25 

£0.05 

IS Vs III 

28 

6.48 

£0.001 

I Vs IP 

29 

6.90 

£ 0.001 

I Vs PP24h 

24 

4 0 2 

£0.001 

I Vs PP7d 

24 

3.31 

£0.01 

I Vs PPlm 

24 

2.83 

£0.05 

II Vs III 

33 

4.33 

£0.001 

II Vs IP 

37 

4.91 

£0.001 

IP Vs PP24h 

44 

3.31 

£ 0.01 

IP Vs PP7d 

31 

5.04 

£0.001 

IP Vs PPlm 

26 

5.21 

£0.001 

Statistical 

analysis 

showed that 

the rise in 


level from 1st trimester to 2nd trimester was statistically 
significant while the value at 3rd trimester and intrapartum 
period when compared to that of 1st trimester values were 
highly significant. The STG level dropped from intrapartum 
within 24 hours of delivery and this decrease was statis- 
tically significant. The difference between STG level of 
1 month post partum and 1st trimester wes also significant. 
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TABLE III i Showing HDL levels during ante- 
part uni/ Intrapartum and post- 
partum periods (Mean+S.D. # mg/dl) . 




Trimester 


Intra- 

Post partum 


I 

Si 

III 

partum 

24hr 

7 day 

1 month 

n 

32 

38 

46 

56 

47 

32 

28 

HDL 

31.01 
+3 o61 

37.72 

±5.19 

43.95 

+6.70 

44.58 

+7.33 

42.29 
«f5 • 98 

39.59 

+4.25 

37.28 

+4.48 


Table III shows that HDL values raised from 31.01+ 
3.61 mg/dl at 1st trimester to 37.72+5.19 mg/dl at 2nd tri- 

T* 

mester. It further increased to 43.95+6.70 mg/dl at 3rd 
trimester. It reached a to peak value of 44.58+7.33 mg/dl 
during laoour. The HDL levels then declined to 42.29+5.98 
mg/dl within 24 hours postpartum which further decreased to 
39.59+4.25 mg/dl and 37.28+4.48 mg/dl at 7 days and 1 month 
postpartum respectively. The values of HDL at 1 month post 
partum (37.28+4.48 mg/dl) was still higher than 31.01+3.61 
mg/dl at 1st trimester. 


Statistical Analysis 


Group 


•N* 

«t‘ 

i 

p' 

compared 


value 

va 

lue 

I 

Vs 

II 

26 

10 o35 

£0. 

001 

I 

Vs 

III 

28 

14.1 


001 

I 

VS 

IP 

29 

15.8 


001 

I 

Vs 

PP24h 

24 

13.2 

&• 

001 

I 

Vs 

PP7d 

24 

10.2 

to* 

001 

I 

Vs 

PPlm 

24 

6.9 

/ 0 . 

001 

II 

Vs 

III 

33 

6.1 

m 

001 

II 

Vs 

PP24h 

31 

5.1 


001 


GRAPH 04 



1st Tri 2nd Tri. 3rdTri I.P. 24hr. 7 Day 1 month 
ANTEPARTUM POST PATRUM 
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II 

Vs 

PPlm 

24 

0.06 

70.05 

IP 

Vs 

PP24h 

44 

2.02 

£0.05 

IP 

Vs 

PP7d 

31 

2.91 

10.01 

IP 

Vs 

PPlm 

26 

3.93 

/ o.ooi 



Statistical 

ana lysis 

shows that rise 

in HDL level 


in 1st trimester to 2nd trimester was statistically highly 
significant. The rise from 2nd trimester to 3rd trimester 
and also from 2nd trimester to intrapartum was highly 


significant. Significant drop in HDL levels was noticed 
after delivery within 24 hours postpartum period. Further 
fall occurred by 7 days postpartum and 1 month postpartum. 
The fall being highly significant when compared to the 
intrapartum levels. 


TABLE IV t Showing values of serum LDL cholesterol 
during antepartum, intrapartum and post 
partum periods (Mean+S.D., mg/dl) . 




Trimester 


Intra- 

Post partum 


I 

II 

III 

partum 

24hr 

7 day 

1 month 

n 

32 

38 

46 

56 

47 

32 

28 

( 

LDL 

118.84 

159.10 

172.33 

372.55 

157.43 

151.17 

148.35 


+30.86 

+20.12 

±!9. 43 

+20.79 

+24.70 

+18 o 50 

+2 2.30 j 

1 


Table IV shows that LDL values raised from 118.84+ j 
30.86 mg/dl at 1st trimester to 159.10+20.12 mg/dl at 2nd ' 
trimester followed by a further rise to 172. 33+19.43 mg/dl 
at 3rd trimester* values reached J ,:t at peak level of 
172.55+20.79 mg/dl at intrapartum. The LDL levels then 
declined to 157.43+24.70 mg/dl within 24 hours postpartum. 
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Further decrease occurred to 151* 17+18*50 mg/dl and 148.35 
+22.30 mg/dl at 7 days and 1 month post partum period 
respectively. The LDL level at 1 month postpartum (148.35 
+22.30 mg/dl) was still higher than the 1st trimester 
value(118. 84+30. 86 mg/dl). 


Statistical Anal-* 


Groups 

*N * 

•t* 

*P' 

compared 


value 

value 

I Vs II 

26 

5.75 

£0.001 

I Vs III 

28 

12.4 

£0.001 

I Vs IP 

29 

12.5 

£0.001 

I Vs PP24h 

24 

5.01 

£0.001 

I Vs PP7d 

24 

5.23 

£0.001 

I Vs PPlm 

24 

5.38 

£0.001 

II Vs III 

33 

2ol6 

£0.05 

II Vs IP 

37 

2.32 

£0.05 

III Vs IP 

52 

0.12 

?0.05 

IP Vs PP24h 

44 

5.80 

£0.001 

IP Vs PP7d 

31 

6.10 

£0.001 

IP Vs PPlm 

26 

7.20 

£0.001 


Statistical analysis shows that rise in LDL level 


from 1st trimester to 2nd trimester was statistically 


highly significant while the rise from 2nd trimester to 
3rd trimester and 2nd trimester to intrapartum were statis- 


tically significant. The rise in LDL from 3rd trimester to 


intrapartum was statistically insignificant. 








’ 






ANTEPARTUM 


POST PATRUM 
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drop in LDL cholesterol wa s noticed after delivery within 
24 hour postpartum. The values at 7 days and Imonth post 
par turn were statistically highly significant when compared 
with that of intrapartum. The LDL level at 1 month post 
partum was higher than that of 1st trimester and the 
difference was statistically significant. 


TABLE V s Showing the mean values of VLDL during 
antepartum, intrapartum and postpartum 
periods (Mean+S.D., mg/dl) . 


Trimester 

Intra- 

partum 

Post partum 

I 

II 

hi 

24hr 

7 day 

Imonth 

n 32 

38 

46 

56 

47 

32 

28 

VLDL 19.08 

20.20 

23.75 

24.15 

21.65 

20.63 

20.53 

+2.02 

+2 • 6 6 

4*3 *38 

±3.42 

+2.87 

4*2 « 6 2 

±2.99 


Table V shows that VLDL values raised from 19.03+ 
2.02 mg/dl at 1st trimester to 20.20+2.66 mg/dl at 2nd 
trimester followed by a further rise to 23.75+3.38 mg/dl at 
3rd trimester reaching a peak value of 24. 15+3.42 mg/dl 
during labour. The VLDL then declined to 21.65+2.87 mg/dl 
within 24 hours postpartum. A further decrease occurred 
to 20.63+2.62 mg/dl and 20.53+2.99 mg/dl at 7 days and 
1 month post partum respectively. The VLDL level at 1 
month postpartum (20.53+2.99 mg/dl) was still higher than 
the calues at 1st trimester (19.08+2.02 mg/dl). 


Statistical Analysis 

Groups 

*N* 

•t* 

•p‘ 

compared 

— 

va lue 

va lue 

I Vs II 

26 

2.27 

£0.05 

I Vs III 

28 

7.05 

£0*001 

■■■■■■■ 

' </jtr ’ I ^ 
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I 

Vs 

IP 

29 

9.81 

Zo 

.001 

I 

Vs 

PP24h 

24 

3.61 

Zo 

.01 

I 

Vs 

PPlm 

24 

1.9 / 

7o 

.05 

II 

Vs 

III 

33 

6 o 06 

Zo 

.001 

II 

VS 

IP 

37 

9.08 

/r> 

.001 

III VS IP 

52 

2.12 

Zo 

.05 

IP 

Vs 

PP24h 

44 

3.71 

Zo 

.01 

IP 

Vs 

PP7d 

31 

4.68 3 .1 

Zo 

.001 

IP 

Vs 

PPlm 

26 

4.69 

Zo 

.001 


Statistical analysis shows that the VLDL level at 
2nd trimester was statistically significant when compared 
to that of 1st trimester. The values at 3rd trimester and 
intrapartum period became highly significant when compared 
with that of 1st trimester. Statistical significant values 
were also noted between 2nd Vs 3rd trimester and 3rd tri- 
mester Vs intrapartum. A significant drop in VLDL occurred 
after delivery within 24 hours of postpartum when compared 
with that of intrapartum period. The VLDL level at 1 month 
postpartum was higher than that of 1st trimester but the 
difference was statistically insignificant. 

Table VI depicts that the LDL s HDL ratio shows a 
slight increase from 3. 83+0 . 56 at 1st trimester to 4. 18+ 

0. 98 in 2nd trimester. Then it decreased to 3.96+0.51 at 
3rd trimester. The ratio then remained without much change 

1. e. 3.98+0.82 during labour, 3.87+0.82, 3 .83+0 o 63 and 

3.95+0.61 at 24 hour, 7 days and 1 month postpartum respec- 
tively. 


LDL : HDL Ratio 


LDL : HDL - Ratio at different stages of 
Pregnancy and Puerperium 
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TABLE VI i Showing mean values of LDL/HDL ratio 
during antepartum, intrapartum and 
postpartum period (Mean+S.D.) . 



Trimester 

Intra- 

partum 

Post partum 

I 

II 

III 

24hr 

7 day 

lmonth 

LDL: HDL 

3.83 

4 0 18 

3.96 

3.98 

3.87 

3.83 

3.95 


+0.56 

+0 o 98 

+0.51 

+0.82 

+0.82 

+0 .63 

+0 .61 

n 

32 

38 

46 

56 

47 

32 

28 


Statistical Analysis 


Groups 

*t* 


*p' 

compared 

value 

value 

I Vs 

II 

2o00 

7 

0 o05 

I Vs 

III 

0.001 

7 

0.05 

I vs 

IP 

0.06 

7 

0.05 

I Vs 

PP24h 

0o63 

7 

0.05 

I Vs 

PP7d 

0.92 

7 

0.05 

I VS 

PPlm 

0 o '23 

7 

0.05 

II Vs 

III 

1.9 

7 

0.05 

II vs 

IP 

1.96 

7 

0.05 

IP VS 

PP24h 

0.04 

7 

0.05 

IP VS 

PP7d 

0.05 

7 

0 o 05 

IP VS 

PPlm 

0.06 

7 

0.05 


Statistical analysis shows though there was 
some difference in LDL : HDL ratio between antenatal, 
intrapartum and post partum periods. It was statisti- 
cally insignificant. 


Fractions ms; 



Bar Diagram comparing serum lipoprotein levels in maternal & 
cord blood (placental end) at the time of delivery 


Intrapartum 



45 


table VII 


*«■ both pSenl°fa 2 ^taT^ 8 " 

tSEssf»' vaiues ° f mothar 


Lipo- 

proteins 



Intrapartum 
(n=38) 


STG 

STG 

HDL 

LDL 

VLDL 


242.60+22.03 
120 •34+16o03 
46.00+ 4 0 61 
172. 53+21.20 
24.06+ 3.31 


94 .76+19.18 
44.18+11.69 
19.06+ 2.07 
66*85+11*89 
8.83+ 1.62 


92.50+10.40 
42.50+ 5.90 
18.97+ 1.17 
64.70+ 7.56 
8.70+ 1.20 


Table VII shows that STC of 242.60+22.03 mg/dl 
at the intrapartum period in the maternal blood while in 
the. umbilical cord blood of the newborns, STC was 94.76+ 
19.18 and 92.50+10.40 mg/dl of the placental and foetal 
ends of the cord respectively. 

STG level in the maternal blood was 120.34+16.03 
mg/dl while in the umbilica 1 cord blood STG was 44. 18+ 
11.69 mg/dl at placental end and 42.50+5.90 mg/dl at 
foetal end. Similarly HDL in the maternal blood wa s 
46 o 00+4o61 mg/dl while in cord blood it was 19.06+2.07 

and 18.97+1.17 mg/dl at placental and foetal end respec- 
tively. 
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Sta tis tica l A na i V fi j H 


ULOUpS 

COrrma r* pH 


*P* values 



STC 

STG 

HDL 

IP Vs CBP 

0 o 001 

/ 0.001 

l_ OoOOl 

IP Vs CBP 

C o.ooi 

£ 0.001 

L OoOOl 

CBP Vs CBF 

7 0 o05 

7 0o05 

70.05 

Statistical analysis shows that 

lipoprotein 

fractions in the umbilical 

c lord blood 

(placental and 


foetal ends) were significantly lower when compared 
with their maternal blood levels during labour. 


TABLE VIIX : Showing values of lipoproteins in 

lac ta ting and non- lacta ting mothers at 
1 aa Y s postpartum (Mean+S.D., rag/dl) . 


Lipo- 

proteins 

Lactating 

(n=25) 

Non- lacta ting 
(n=7) 

STC 

207.72+19.95 

224. 57+24. 08 

STG 

100.68+10.89 

112.14+18.31 

HDL 

38.96+ 3 o07 

40 o 57+ 2.81 

Statistics 1 

Ana lysis 


Comparison between lactating and nonlactating 


1 1 1 va lue 

*p * va lue 

STC 

1.89 

7 0.05 

STG 

lo67 

7 0 o05 

HDL 

0.46 

7 0 o 05 


Table VIII shows that at 7 days postpartum STC 
level was 207.72+19.95 mg/dl in lactating group while in 
nonlactating group it wa s higher (224. 57+24.08 mg/d I) . 


47 

STG in lactating mothers was 100.68+10.89 mg/dl 
while in nonlactating group it was 112.14+18.31 mg/dl. 
Similarly HDL was 38.96+3.07 mg/dl in lactating group and 
40.57+2.81 mg/dl in non- lactating group. 

Statistical analysis of lipoprotein levels at 


7 days postpartum between lactating and non- lactating 
groups showed insignificant difference. ■ 

TABLE IX s 

Showing lipoprotein levels in lactating 
and nonlactating mothers at lmonth post- 
partum (Mean+S.D., mg/dl). 

Lipo- 

proteins 

Lactating 

(n=19) 

Nonlactating 

(n=7) 

STC 

198.31+20.02 

224.85+26.67 

STG 

98.78+16.35 

110.85+13.17 

HDL 

36.94+ 5.18 

38*14+ 2.96 

Statistics 1 

Analysis 


Comparison between lactating and nonlactating groups. 
Lipo- 

proteins value *p* value 

STC 

2.768 

0.05 

STG 

1.754 

7 0.05 

HDL 

CD 

in 

o 

O 

7 0.05 


Table IX also shows a similar trend in lipoprotein ; 


fractions at 1 month postpartum like 7 days postpartum 
values e.i. all the lipoprotein fractions ware higher in 
the non la eta -ting group than that of lactating group. 

1 : ; 111 ! 

jm*. 
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Statistical analysis showed that the difference in STC at 
1 month postpartum between lactating and nonlactating 
group was statistically significant while the difference 
in STG and HDL between these two groups was insignificant. 


TABLE X t Lipoprotein changes in relation to mode of 
delivery during intrapartum and postpartum. 
(Mean+S.D.. mg/dl) . 


Lipo- 

Intra- 

Post partum period 

protein part tun 

24 hrs 

7 days 

1 month 

Group 

_I 




STC 

248.60 

225.60 

219.70 

219.50 


+2 2 o.49 

+26.89 

+18.34 

±19.35 

STG 

122.76 

109.15 

107.44 

110.00 ! 


+16.69 

+1 1 • 4 2 

+14.84 

+12.81 1 

! 

HDL 

44.44 

41.50 

41.00 

39.30 


± 4.12 

+ 3.95 

4 3 # 80 

+4.16 ; 

Group 

II 



■ 1 

STC 

240.46 

221.50 

214.77 

202.42 1 


+21.24 

418 o 22 

+20.26 

+23.45 i 

STG 

122.38 

115.75 

106.66 

10 2.28 1 


+18.00 

416 o 89 

+12.94 

+19.74 ' | 

HDL 

45.83 

42.90 

39.22 

36.00 | 


+ 5*83 

+ 3.83 

+ 2.92 

4 4 # 04 

Group 

III 



I 

' 

1 

stc 

237.58 

216.10 

200.30 

196.37 


+26.65 

+30.71 

+23.07 

±3 8.24 

STG 

112.75 

106.40 

96.10 

96.75 


+13.79 

+11.74 

+11.90 

+15 o 56 

HDL 

44.66 

43.60 

39.90 

36.97 


+ 4.26 

+ 3<>43 

+ 3.38 

± 2.80 

Group 

I t Subjects 

who had vaginal delivery. 

' ' ' 

Group 

II : Subjects 

who had an 

emergency caesarean section 

Group 

III t Subjects 

who underwent an elective 

caesarean 


section. 
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Table x shows that group I comprised of 26 subjects 
who had vaginal delivery. Lipoprotein fractions (STC, STG 
and HDL) showed maximum values at intrapartum period. It 
declined suddenly within 24 hours postpartum and further 
drop occurred during 7 days and 1 month postpartum. 

Group II comprised of 13 subjects who had an 
emergency caesarean, section, and group III comprised of 13 
subjects who had undergone elective caesarean section. 

Both the groups IJ and III showed a similar trend in lipo- 
protein levels as that of group I i.e. maximum values at 
Intrapartum period followed by a fall in the postpartum 
period as shown in table X. 

Statistical Analysis 


Comparison : Vaginal delivery Vs Emergency caesarean 
section. (Group I Vs II) . 


Lipo- 

Period 

•t* 

*P' 

protein 


va lue 

value 

STC 

Intrapart um 

o 

o 

rH 

? 0.05 


PP24 h ours 

0.45 

7 0o05 


PP 7days 

0.57 

7 0 .05 


PP 1 month 

1<>52 

7 0.05 

STG 

Intrapartum 

0.06 

7 0.05 


PP 24 hours 

1.29 

7 0.05 


pp 7 days 

0.11 

7 0.05 


PP 1 month 

0.94 

7 0.05 

HDL 

Intrapartum 

0.83 

7 0.05 


PP 24 hours 

0.94 

, 7 0.05 


PP 7 days 

1.07 

7 0.0 5 


pp 1 month 

1.52 

7 0.05 


Group I Vs III(vag. delivery Vs Elective caesarean) 


STC 

Intrapartum 

1.31 

7 0.05 


PP 24 hours 

0.83 

7 0.05 


PP 7 days 

1.91 

7 0.05 


PP 1 month 

1.64 

7 0.05 

STG 

Intrapartum 

1.80 

7 0.05 


PP 24 hours 

0.16 

7 0.05 


PP 7 days 

1.75 

7 0.05 


PP 1 month 

1.87 

7 0.05 

HDL 

Intrapartum 

0.05 

7 0.05 


PP 24 hours 

1.37 

7 0.05 


PP 7 days 

1.39 

7 0.05 


PP 1 month 

1.35 

7 0.05 


Analysis shows that the difference in lipoprotein 
changes between various groups were statistically 
insignificant. 


TABLE XI : 


po- 
protein 

STC 

Group A 
Group B 
STG 

Group A 

Group B 
HDL 

Group A 


Lipoprotein levels in relation to outcome of 
pregnancy (live birth Vs still birth) during 
antepartum, intrapartum and postpartum periods, 
(Mean+S.D., mg/dl) . 


Trimester 

Intra- 

II 

III 

partum 

217.26 

+23.63 

240.05 . 
±24.96 

241.38 

+23.02 

214.00 

+36.49 

240.83 

+37.16 

257.16 

+33.71 

99.05 

±13.98 

118.30 

+17.40 

119.38 
+1 6 . 80 

95.00 
+20 • 66 

121.83 

+21.97 

132.50 

+20.62 

37.79 
+ 5.08 

44.13 
+ 6.3 2 

44.62 
+ 7.34 

37.00 
+ 4.35 

42.83 
+ 4.06 

44.33 
+ 1 . 20 


24hr 


>artum pej 
7 days 


110.02 

+12.80 


102.96 

+13.01 


113.66 104.75 

+17 0 23 +13.88 


42 0 56 
+ 5 *"97 


39.67 
+ 4. 30 


40.50 39.00 

+ 2.34 + 2.94 


1 month 


220.68 210.31 205.86 

+25 ol0 +19.96 +24*89 

231.83 222.00 207.40 

+22.70 + 5.29 +29.89 


102.86 

£15.08 

103.40 

+13.44 

37.52 
Hh 4 * 4 9 

36© 20 


Group B 


HDL 


statistical Analysis 

Comparison * Live births Vs still birth. 


Periods 

STC i 





V 

Trimester II 

0*'06 

7p*05 

III 

VO 

o 

o 

O 

7 

0.05 

Intrapartum 

1*4? 

7Q*05 

Postpartum 24hr 

0 *96 

i 

70.05 

7 days 

1.06 

70*05 

1 month 

0.80 

7o*05 


STG 




-rp 

V 

0*46 

7o*05 

0*04 

7o.05 

0*09 

70.05 

0.32 

70.05 

1.75 

70.05 

0.09 

70*05 

0.82 

7o*05 

0*09 

7o.05 

0*62 

7o*05 

0.07 

7o.05 

0*X)9 

7o*09 

0.06 

?0o05 


Table XI shows that there were 52 subjects in group 
A and 7 subjects in group B. STC levels in either groups 
do not show much difference during 2nd and 3rd trimester. 
The respective values were 217.26+23.63 and 240.05+24.96 
mg/dl in group A while in group B it was 214.00+36.49 and 
240 o 83+37.16 mg/dl in 2nd and 3rd trimester respectively. 
But during intrapartum period/ postpartum 24 hours, 7 days 
the STC level in group B were higher when compared with 
that of group A as shown in table XI. 

Serum triglycerides levels were also higher in 
group B than that of group A during 3rd trimester, intra- 
partum, 24 hours, 7 days and 1 month postpartum period as 
shown in table XI. 


Statistical analysis showed that the difference in 

lipoprotein levels (STC, STG, HDLj between live birth Vs 

still birth (Group A Vs B) were statistically 

Note t All the 7 subjects of group B had normal anl 

period. Four out, of 7 still births were vaginal 
J e livery and 3 were emergency caesarean secti< 


Birth weight of all the babies wb 0 7 2 SO 0 
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TABLE XII * Lipoprotein levels in relation to parity 
during antepartum, intrapartum and post- 
partum periods (Mean+S.D., mg/dl) . 


Lipo- 

protein 


Trimester- 


Intra- 

Post nartum 


I 

11 

Ill 

par turn 

24 hr 

7 day's 

lmonth 

STC 

Primi 

172 0 20 

217.20 

235.80 

238.80 

218.60 

214.40 

197.60 


+15.40 

+21*10 

+19.50 

+20.41 

+16.40 

+19.30 

+16*21 

Haiti 

162.10 

208*20 

234.80 

245.60 

223.90 

210.04 

210.15 

STG 

42 2 #61 

+26.20 

+20*41 

+25.43 

+24.70 

421 * 30 

+25.64 

Primi 

91.81 

98.76 

111.93 

117.66 

107.43 

105.27 

97.77 


+21.60 

42 3 0 60 

420 * 4r X 

+21.44 

+17.40 

+18.41 

+18.31 

Multi 

92 0 76 

94*76 

118.25 

124.08 

112.06 

102.09 

105.40 


+24*60 

+18.44 

+27.41 

+26.31 

+23.61 

+22.20 

+25.10 

HDL 

Primi 

32 o 07 

38.30 

43.80 

44.80 

42.25 

40.00 

36.30 


4 3 © 60 

+ 2o 10 

+ 3.61 

+ 4.12 

4 3 0 80 

+ 2.74 

± 2.84 

Multi 

30.64 

35.92 

42.61 

44.45 

42.32 

39.38 

37.73 


+ 5. 40 

+ 4.9 

4 2o34 

4 3 0 65 

+ 2.60 

4 3 0 16 

4 4r 3 4r 










Primi = Primigravidae consisting 22 subjects. 
Multi « Multigra vidae consisting 38 subjects. 


Statistical Analysis 


Comparison : 

Primi Vs 

Multi. 





Psfriod 

- - STC 

STG 

HDL 


*t* 


T t T ^ 

*p^ 

*t* 

'p* 

Trimester I 

1.91 

70*05 

0 *60 

70.05 

1.10 

70*05 

II 

1.92 

70*05 

1.10 

70.05 

1.30 

70*05 

III 

0.06 

70.05 

1.60 

70.05 

0.60 

70.05 

Intrapartum 

1*70 

70.05 

1.12 

70*05 

0*02 

70.05 

Postpartum s 
24 hrs 

0.90 

70*05 

0.90 

70 *05 

0*01 

70.05 

7 days 

1.10 

70.05 

0*31 

70.05 

0.12 

70.05 

1 month 

il ijfi 

0*60 

III 

70.05 

1 

1*20 

70.05 

Mi 

0*32 

70.05 
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TakLe XII shows that STC levels in 1st, 2nd and 
3rd trimester in the primigra vidae (172.20+15.40, 217.20+ 
21,10 and 235.80+l9 o 50 mg/dl respectively) were numerically 
higher than the respective values in multigravidae i.e. 
162.10+22,61, 208.20+26.20 and 234.80+20.41 mg/dl respec- 
tively. While in intrapartum, 24 hours and 1 month post 
partum the STC level in primigra vida e . were 2 38. 804»20 o 41, 
218o60+16. 40 and 197.60+16.20 mg/dl respectively and were 
lower than the respective values in multigravidae i.e, 
245.60+25.43, 223.90+24.70 and 210.15+25.64 mg/dl respect 
tively. 

HDL values also showed a numerically higher values 
in primigra vida e during 1st, 2nd and 3rd ftrimester as 
shown in table XII. * 

Statistical analysis of the difference in lipo- 
protein fractions between primigra vidae and multigravidae 
during antepartum, intrapartum and postpartum periods was 
not significant (p /' 0 » 05 ), 
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DISCUSSION 


Various studies have shown that in normal pregnancy 

f 

there is an increase in serum total cholesterol and serum 
triglycerides which progresses steadily till term and then 
abruptly falls after delivery (Boyd, 1934; Dieckman and 
Wegner, 1934; and V^tson, 1957). 

With this back ground the present study was 
conducted to know the lipoprotein pattern in normal preg- 
nancy and puerperium so as to know the lipoprotein changes 
in relation to parity, lactational status, mode of delivery 
(vaginal delivery, caesarean section) and pregnancy outcome 
(live birth, still birth). 

Of the 104 subjects enrolled in this study, only 
60 subjects were considered for final analysis. The rest 
being dropped at differerlt stages of study due to lack of 
sufficient follow up or because of they developed compli- 
cations like pre- eclampsia, eclampsia, gestational diabetes 
etc during follow up. 

The basal level of plasma lipids in normal subjects 
are as follows : 

STC s / 200 mg/dl LDL % 50-130 mg/dl 

STG s / 160 mg/dl VLDL . * / 32 mg/dl 

HDL s 30-90 mg/dl 

(Anna 1. mt. Med., 1993; 119(7) part 1). 
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SERUM TOTAL CHOLESTEROL (STC) . 

In this study, STC was 168.78+33.01 mg/dl in first 
trimester which increased through 2nd and 3rd trimester 
(217.40+25. 10 and 240. 15+22.11 mg/dl) respectively) to 
reach a peak level of 243.07+25.72 mg/dl at intrapartum 
period. The STC level then declined abruptly to 222.10+ 

26.52 mg/dl within 24 hours post par turn. Further decrease 
occurred 7 days (211.40+20.44 mg/dl) and 1 month (206.14+ 
26.12 mg/dl) postpartum. The STC level at 1 month post- 
partum (206. 14+26.12 mg/dl) was still higher than the value 
of 1st trimester (168.78+33.01 mg/dl). 

This trend in lipoprotein changes in pregnancy and 
puerperium was generally in accordance with the observa- 
tions previously published by Boyd and Oliver (1955), Mullick 
and Bagga (1964), Konttinen et al (1964), Pontis et al(1978), 
Udoh and Etam et al (1994) and Chiang and Yang et al (1995). 

Previous study from this department (Arora and 
Garg K et al, 1989) also showed a similar trend in lipo- 
protein pattern in pregnancy and puerperium. But the respe- 
ctive values observed by them were lower than the present 
study. In their study the 1st trimester STC level was 149+ 
26.40 mg/dl and intrapartum level was 230.28+32.10 mg/dl. 

Arora and Vinita et al (1987) showed STC level of 
a s 166.17+24.97 mg/dl in 1st trimester vAiich reached a peak 
of 263.44+39.80 mg/dl during labour then decreasing in the 
postpartum period reaching 190 o 504*36. 94 mg/dl at 1 month 
postpartum. 
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I 

SERUM TRIGLYCERIDES (STG) : 


In this study, STG level was 95 o 4 1+10 o 25 mg/dl in 
1st trimester which, progressively increased in 2nd and 3rd 
trimester reaching a peak value of 120*78+17.23 mg/dl at 
intrapartum period. The STG level then declined sharply 
to 110.48+13.09 mg/dl within 24 hours of delivery. The 
STG level further declined in puerperium reaching 102.96+ 
15.70 mg/dl at 1 month postpartum. The level of STG at 1 
month postpartum was significantly higher than that of 1st 
trimester levels. The STG level at 3rd trimester and intra- 
partum when compared wi£h that of 1st trimester were 
statistics lit highly significant. These findings were in 
accordance with previous observations (sitadevi and pa.trudu 
et al, 1981; Chiang & Yang et al, 1995 and Udoh et al,1994). 

Hachy et al (1994) reported a 200-400% increase in 
serum triglycerides during normal pregnancy by term. In 
our study the increase in STG level from 1st trimester to 
intrapartum was only 26.59%. 

The rising maternal plasma titre of oestorgen 
appear to be the principal hormonal factor responsible 
for the enhanced endogenous synthesis of triglycerides. 


HDL CHOLESTEROL (HDL-c) 

In this study, the HDL*^c level was 31*01+3.61 mg/dl 
in 1st trimester which gradually increased as the advance- 
ment of pregnancy reaching a peak value of 44.58+7.33 mg/dl 
during labour. The HDL-c level then decreased in the post- 


partum period reaching 37.28+4.48 mg/dl at 1 month post- 


partum. The 


mm 

r 1 
. i 




trimester and 
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intrapartum were highly significant statistically when 
compared with that of first trimester (p £0.001). The 
HDL-c level at 1 month postpartum was higher than that of 
1st trimester and the difference was statistically 
significant. 

As we know that oestrogens increase HDL-c level, 
these findings can be correlated with the level of 

j 

oestrogen during pregnancy and in postpartum period. 

The above findings are in accordance with previous 
observations by Chiang and Yang et al (1995). 

Udoh and Ndegi et al (1994) reported 35+10% 
increase in HDL-c from 3 to 9 months of pregnancy. In 
this study, the mean increase in HDL-c from 1st trimester 
to intrapartum period was 43.76%. 


LDL CHOLESTEROL (LDL-c) 

The present study showed that LDL-c was 118.84+ 
30.86 mg/dl at 1st trimester which showed a statistically 


significant increase to 159.10+20.12 mg/dl at 2nd trimester. 
The value reached at peak to 172.55+20.79 mg/dl at intra- 
partum period. The rise was highly significant (p £0.001) 
when compared with that of 1st trimester. The LDL-c then 


showed a significant (p £0.001) drop within 24 hours of 
delivery. Further fall occurred during puerperium reaching 
a value of 148.35+22.30 mg/dl at 1 month postpartum. The 



|.-v> r . f?' V H | ! 


value at 1 month postpartum was still higher than that of 


Previous study in this department (Arora & Garg K 
e t al, 1989) showed comparatively low values of LDL-c 
during pregnancy and puerperium 0 In that study LDL-c was 
93 o 70+30o95 mg/dl at 1st trimester# 119.50+25.60 mg/dl 
during intrapartum and 92.85+24.46 mg/dl at 1 month post- 
partum# but the changing trend was similar to present study, 
The gross disparity in LDL-c values between previous study 
and present study can be explained that LDL~c is a derived 
fraction of STC and depends on the value of STC, HDL and 
VLDL. In the present study STC levels were relatively 
higher than the previous study in each trimester and 
puerperium. Moreover, the HDL-c and VLDL values were 
comparatively lower than the previous study, so naturally 
the derived LDL-c value remained high. 


VLDL 

VLDL values, are derived from STG va lues (VLDL=STG/5) . 
So the pattern of VLDL in pregnancy and puerperium showed a 
parallel relationship as that of serum triglycerides. At 
1st trimester VLDL was 19.084^2.02 mg/dl which raised signi- 
ficantly (p /0 .05) to 20 o 20+2 o 66 mg/dl in 2nd trimester. The 
value reached at 24. 15+3.42 mg/dl at intrapartum period. The 
rise was highly significant (p /0.001) when compared with 
1st trimester level. The LDL level then decreased signifi- 


cantly (p /0 .001) within 24 hours of delivery. The VLDL 



level at 1 month postpartum was higher than that of 1st 
trimester level, but the difference was statistically 
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Previous study (Arora and Garg K et al, 1989) 
reported a similar trend in VLDL changes in pregnancy 
and puerperium. 

LDL : HDL RATIO 

As shown in table VI, the LDL : HDL ratio remained 
more or less stationary throughout pregnancy, intrapartum 
and puerperium, with no significant change (p 70 . 05 ) 
between these periods. Thus it may inferred that .. the 
rise in LDL-c (as also STC) tallied with the rise in HDL-c 
and hence the ratio remained rather static. 

Idzurkiewicz and watts et al (1994), in their study 
of serum lipids, lipoproteins and apoproteins in pregnant 
non-diaoetic patients, showed that total cholesterol s HDL-c 
ratio was not significantly different in normal pregnancy. 

CORD BLOOD 

Lipoprotein fractions in the umbilical cord blood 
showed a low value when compared with the maternal values 
in intrapartum period. This was true with the cord blood 
samples taken from the placental and foetal end of the cord. 

STC at intrapartum was 242.60+22,03 mg/dl while the 
cord blood (placental end) showed 94.76+19.18 mg/dl. The 
difference being statistically highly significant (p ^/O.OOl). 
Cord blood from the foetal end showed 92. 50+10 <> 40 mg/dl 
when the STC level at placental and foetal ends were compa- 
red, no statistically significant difference was found. 

STG level at intrapartum period was 120.34+16.03 
mg/dl while in cord blood it was 44. 18+11,69 mg/dl 


(placental end) and 42*50+5.90 mg/dl(feotal end). The 
difference between intrapartum and cord blood was highly 
significant (p /0.001), while the difference in STG levels 
between placental and foetal ends samples were statisti- 
cally insignificant. 

Intrapartum HDL levels was 46.00+4.61 mg/dl in 
maternal blood while in cord blood it was 19.06+2.07 
mg/dl (placental end) and 18. 97+1.17 mg/dl (foetal end). 

The difference in HDL level between maternal blood and 
cord blood was highly significant (p /Q.001) . 

VLDL and LDL also showed a similar significantly 
low values in umbilical cord blood in comparison to the 
maternal bloocl during labour (Table VII). 

Normal values of STC in cord blood ranged 45-98 
mg/dl and STG from 10-98 mg/dl (Cloherty Stark, I^nual of 
Neonatology) . 

Pontis et al (1978) reported that the average values 
of lipoprotein in umbilical cord blood were far below that 
of maternal blood. The difference that exists between 
mother and baby in this respect varies from case to case 
and values prevailing in one seems to be entirely indepen- 
dent of those in others. 

EFFECT OP LACTATION 

On comparing the lipoprotein fractions (STC, STG, 
HDL) in lactating and non- lactating mothers, all the 
fractions showed a numerically high value in non-lactating 


group at postpartum 7 days and T'-month. But on statistical 
analysis the difference in lipoprotein between two groups 
were found to be insignificant (p 70.05) at 7th day post- 
partum. 

At 1 month postpartum, the STC in non- lacta ting 
group was 224 .85+26 .67 mg/dl while in lacta ting group the 
STC was 198.31+20.02 mg/dl. The difference was significant 
(p /0.05). At 1 month postpartum, STG and HDL showed no 
significant difference between the two groups (Tables VIII 
and IX) . 

Darmandy and Postle et al (1982) reported that 
there was a- considerable variation in the time required 
for the hyperlipidemia of pregnancy to decline after 
delivery. Lactation appeared to be an important factor in 
this variation, women who bottle fed their infants main- 
tained an elevated STG level for three times longer than 
those who breast fed their infants. 

According to Boyd (1935) the lipid concentration 
of blood plasma was found to decline consistently after 
delivery in all cases where normal lactation occurred. 

Arora and Vinita et al (1987) found that STC level 
in normal lactation when compared with insufficient 
lactation or no lactation were highly significant. 


EFFECT OF MODE OF DELIVERY 
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termination of pregnancy (Elective/Emergency LSCS) <> They 
observed a rising trend in lipoprotein profile with peak 
during labour followed by a fall in the postpartum period 
both in normal as well as artificial termination of 
pregnancy. 

In our study, subjects were divided into 3 groups. 
Group I (vaginal delivery) , group II (Emergency caesarean) 
and group III (Elective caesarean) . All the three groups 
showed similar trend in lipoprotein pattern i.e. maximum 
values dt intrapartum period and a sharp decline in lipo- 
protein fractions after delivery irrespective of mode of 
delivery o Statistical analysis between three groups showed 
no significant difference in lipoprotein fractions. 

Arora and Juhi Arora et al (1994) also found 
similar observations,, They concluded that the process of 
labour does not bring about any significant changes in the 
lipoprotein profile. 


PREGNANCY OUTCOME 

Present study on lipoprotein levels in relation to 
pregnancy outcome (Live birth and still births) showed that 
STC levels in either groups (Group A - live birth and 
Group B - still birth) did not show much difference during 
2nd and 3rd trimester. But during intrapartum, 24 hours. 


and 7 days postpartum, the STC levels in group B were 


higher as compared to that of group A (Table XI) 


STG levels were also higher in group B than that 


of group A during 3rd trimester, intrapartum, 24. hours, 

- 
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7 days and 1 month postpartum. "Statistics analysis showed 
that the difference in lipoprotein levels (STC, STG & HDL) 
between group A and B were not significant (p 70»05) . 

Since the sample size in group B was very small (n=7) it 
was improper to come to any conclusion with these 
observations. 

EFFECT OF PARITY 

Lipoprotein changes in relation to parity (primi, 
multi) were compared and given in table XII. Results 
showed that the STC levels were higher in the primigraviade 
during 1st, 2nd and 3rd trimesters in comparison to multi- 
gravida e, but the difference was statistically insignifi- 
cant. During intrapartum, 24 hour and 1 month postpartum 
the STC va lues were higher in multigravida e but here also 
it was statistically insignificant 0 

Comparison of STG levels between primigra vidae 
and multigravidae also failed to show any significant 
difference between either groups. 

HDL levels showed a slightly high values in 
primigra vidae during 1st, 2nd and 3rd trimester in 
comparison to multigraviciae j^uc uhe difference was 
statistically insignificant. 
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SUMMARY AND CONCLUSION 


The present study was conducted to know the lipo- 
protein changes during normal pregnancy and puerperium 
and also to know the changes in lipoprotein pattern in 
relation to parity, lactation, mode of delivery and 
outcome of pregnancy (Live birth and still birth) . 

Sixty cases (22 primi and 38 multi in the age 
from 17 to 36 years) of normal pregnancy were followed up 
through antepartum, intrapartum and postpartum periods. 

Lipoprotein levels (STC, STG, HDL, LDL and VLDL) 
were estimated during 1st, 2nd and 3rd trimester, intra- 
partum, 24 hour, 7 days and 1 month postpartum. Lipopro- 
tein levels in umbilical cord blood of newborns (Both from 
placental and foetal ends) were also noted. 

STC levels at 1st trimester was 168.78+33.01 mg/dl 
which showed a significant increase (p /0.001) by second 
trimester. Further increase occurred in 3rd trimester 
reaching a peak va lue of 243.07+23.33 mg/dl at intrapartum 
period. The STC level then declined significantly (p/0 « 001) 
by 24 hours of delivery to 222.10+26. 52 mg/dl. Further 
decrease occurred in postpartum 7 days and by 1 month 
postpartum STC level was 206. 14+26. 12 mg/dl. 

STG raised from 95.41+10 .25 mg/dl at 1st trimester 
to 98.72+13.73 mg/dl at 2nd trimester. Further increase 
occurred in 3rd trimester reaching the maximum value of 
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120 o 78+17* 23 mg/dl at intrapartutn period, STG level then 
decreased significantly (p £0,001) by 24 hours of delivery 
(110. 48+13 <,09 mg/dl). Further decrease occurred during 7 
days postpartum and 1 month postpartum, 

HDL cholesterol raised from 31.01+3 ,61 mg/dl at 
1st trimester to 37.72+5.19 mg/dl at 2nd trimester reaching 
a peak level of 44,58+7o33 mg/dl at intrapartum period. The 
HDL-c then declined significantly (p £0,05) at 24 hour post 
partum. Further decrease occurred at 7 days postpartum and 
at 1 month postpartum these values reached to 37.28+4.48 
mg/dl, 

VLDL and LDL cholesterol also showed a similar 
trend i.e. their levels increased progressively with the 
advancement of pregnancy reaching the peak value at intra- 
partum period and then declined significantly at 24 hours 
postpartum and further decrease occurred during postpartum 
7 days and 1 month. 

The LDL s HDL ratio showed no significant changes 
during various trimesters# intrapartum and postpartum 


period So 

On comparing the various lipoprotein fractions in 
the umbilical cord blood of newborn (Both placental and 


foetal ends of the cord) with that of maternal blood during 



fractions in the umbilical cord blood were far lower 
(p £0,001) than that of maternal blood. Although the level 
of lipoprotein fractions in the sample taken from the 
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foetal end of umbilical cord showed a slightly lower value 
than that taken from the placental end, the difference 
was statistically insignificant (p /0t,05). 

While noting the effect of lactation in lipoprotein 
profile, we found that at postpartum 7 days, the lipopro- 
tein fractions showed a numerically high value in the non- 
lactating group as compared to lactating group, but this 
difference was statistically insignificant (p 70»05) . At 
1 month postpartum, the STC in non-lactating group was 
224.85+26.67 mg/dl while in lactating group it was 198.31 
+20.02 mg/dl, the difference was statistically significant 
(p ^0.05). STG and HDL levels were also higher in non- 
lactating group as compared to lactating group at 1 month 
postpartum, though the difference was insignificant (p/0 o 0 5) . 

To know the effect of mode of delivery on lipo- 
protein fractions, the subjects were divided into three 
groups (Group I - vaginal delivery. Group XI - emergency 
caesarean section and group III - Elective caesarean sec- 
tion) o It was found that the decline in lipoprotein frac- 
tions following delivery were not related to the mode of 
delivery i.e. lipoprotein fractions showed a similar 
decline in all the three groups after delivery. 

In the present study, 7 subjects who had an other- 
wise normal pregnancy, delivered dead babies (birth weight 
72500 .;gms in all cases). When the lipoprotein pattern of 
mother who had live birth (Group A) were compared with that 
of mothers who had still birth (Group B) it was found that 
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the difference between these two groups was not statist! 
cally significant. 

To note the effect of parity on lipoprotein 
profile, the cases were divided into 2 groups i.e. 
primigravidae consisting 22 subjects amd multigravidae 
consisting 88 subjects. Lipoprotein fractions showed 
similar changes in either groups during antepartum, 
intrapartum and postpartum periods. The intergroup 
difference was statistically insignificant. 

To conclude, there was a statsitica lly signifi- 
cant rise in all lipoprotein fractions (STC, STG, HDL-c, 
LDL-c and VLDL) with the advancement of pregnancy. The 
highest values were recorded in the intrapartum phase, 
followed by a significant fall in the early postpartum 
phase. These changes were not affected by factors like 
parity, lactatory status or mode of delivery. It may be 
presumed that the observed changes are normal physiolo- 
gical phenomenon. 
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Ac GENERAL CHARACTERISTICS 


si. 

NO. 

Name 

Age 

(yrs) 

Gra- 
| vida 

S.ecov 

status 

Diet 

Mode of 
delivery 

Out- 

come 

Lacta- 

tion 

1. 

Ha smukhi 

25 

1 

M 

N.V. 

Elec.CS 

Live 

Lact. 

2. 

Diljit 

30 

4 

M 

N.V. 

Em. CS 

Dead 

N.Lact 

3. 

parwati 

25 

2 

L 

. . Veg . 

V.D. 

Live 

Lact. 

4o 

Malti 

24 

2 

M 

Veg. 

- 

- 

- 

5. 

Lee la 

25 

2 

M 

Veg. 

V.D. 

Dead 

Lact 

6. 

R. Kumar i 

25 

2 

L 

Veg. 

V.D. 

Live 

- 

7. 

Bindwa sa 

22 

1 

L 

N.V. 

E lec o CS 

Live 

Lact. 

8. 

Anita 

23 

1 

M 

Veg. 

ii H 

Live 

Lact. 

9. 

Ra shroi 

21 

1 

M 

Veg. 

ii ii 

Live 

Lact. 

0 

O 

■HI 

Reena 

25 

2 

L 

N.V. 

V. Go 

Live 

- 

11. 

Shagun 

30 

6 

L 

N.V. 

V.D. 

Live 

Lact. 

12. 

Sha shi 

22 

2 

M 

Veg. 

V.D. 

Live 

Lact. 

13. 

Sona bai 

24 

3 

L 

N.V. 

Elec.CS 

Live 

N.Lact 

1 4 o 

Kunti 

30 

4 

L 

N.V. 

Em.CS 

Live 

99 It 

15o 

>B lti 

26 

2 

L 

Veg. 

Elec.CS 

Live 

Lact. 

16. 

Usha 

22 

2 

M 

Veg. 

ii ii 

Live 

Lact. 

17. 

Vidya 

32 

3 

L 

Veg, 

Em.CS 

Live 

Lact. 

18 0 

Vanda na 

30 

1 

M 

N.V. 

Elec.CS 

Live 

Lact. 

19 o 

Kapoori 

20 

1 

L 

N.V. 

V.D. 

Live 

- 

20 o 

Rekha 

22 

1 

M 

Veg. 

V.D. 

Live 

Lact. 

21 0 

Meena 

25 

2 

L 

Veg. 

V.D. 

Live 

- 

22 o 

Meena . 

22 

2 

M 

Veg. 

Em.CS 

Live 

Lact. 

23. 

Kishori 

36 

5 

L 

K.V. 

V.D. 

Live 

Lact. 

24. 

Meera 

21 

1 

L 

Veg. 

V.D. 

Live 

_ 

25. 

Devmani 

24 

2 

M 

Veg. 

V.D. 

Dead 

N.Lact 

26. 

MBya 

18 

1 

L 

Veg. 

ErruCS 

r 

Live 

Lact. 

27. 

Suman 

23 

3 

L 

N.V. 

v.if. 

Live 

N.Lact 

28 o 

Vinita 

23 

1 

M 

Veg. 

V.D. 

Live 

- 

29. 

Sheela 

28 

5 

M 

Veg. 

Elect.CS 

Live 

Lact. 

30. 

Sar ju 

30 

4 

L 

N.V. 

V.D. 

Live 

- 

31. 

Uma 

25 

3 

L 

Veg. 

Em.CS 

Live 

- 

32. 

Lakshmi 

30 

4 

M 

Veg. 

Elect CS 

Live 

Lact. 

33. 

Meena 

26 

2 


Veg. 

Em.CS 

Live 
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34. 

Rekha 

21 

1 

M 

Veg. 

V.D. 

Live 


3 5 . 

Na zba 

24 

5 

M 

NoV. 

V.D. 

Live 

Lacto 

36c 

R.Devi 

22 

2 

L 

Veg. 

V.D. 

Live 

. - 

37. 

Rekha 

17 

1 

L 

Veg. 

V.D. 

Live 

- 

38. 

Ur mi la 

25 

2 

Li 

Veg. 

V.D. 

Dead 

NoLact 

39. 

Indira 

2 5. 

2 

L 

Mo V. 

V.D. 

Live 


40. 

Girja 

25 

1 

M 

N.V. 

V.D. 

Live 

- 

41. 

Sunita 

20 

1 

M 

N.V. 

V.D. 

Live 

N • Lact 

42. 

Panorama 

26 

3 

M 

N.V. 

V.D. 

Live 

- 

43. 

Geeta 

22 

1 

L 

Veg. 

Em. CS 

Live 

j 

44. 

Mithla 

18 

1 - 

L 

N.V. 

V.D. 

Live 

Lact. 1 

45. 

Ur mi la 

25 

3 

L 

Veg. 

V.D. 

Live 

Lact. 

46. 

Usha 

25 

2 

L 

N.V. 

V.D. 

Dead 

- 

47o 

Ra jeshwari 

25 

4 

M 

Veg. 

Elect.CS 

Live 

Lact. 

48. 

Shakunta la 

20 

1 

M 

N.V. 

BrrioCS 

Dead 

- 

49. 

Pinky 

19 

3 

L 

N.V. 

V.D. 

Live 

- 

50. 

Malti 

22 

1 

M 

N.V. 

Em. CS 

Live 

NoLact 

51. 

Meena 

22 

2 

M 

Veg. 

Em. CS 

Live 

Lact. 

52. 

Mini 

22 

1 

L 

Veg. 

Elect.CS 

Live 

- 

53. 

Munni 

28 

3 

L 

Veg. 

V.D. 

Live 

Lact. 

54. 

Shanti 

22 

1 

M 

Veg. 

Bm.CS 

Live 

Lact. 

55. 

Khilan 

32 

4 

M 

N.V. 

V.D. 

Live 

Lact. 

56. 

Ramka li 

20 

1 

M 

Veg c 

Em. CS 

Live 

N.Lact, 

57 0 

Seema 

20 

1 

L 

Veg. 

V.D. 

Live 

- 

58. 

Santoshi 

30 

3 

L 

Veg. 

Em. CS 

Live 

Lact. 

59. 

Keshka li 

25 

2 

L 

Veg. 

Em. CS 

Dead 

Lact. 

60. 

Sarwari 

24 

4 

M 

N.V. 

V.D. 

Live 

Lact. 


M = Middle Socio-economic status. 

L = Low socio-economic status, 

Veg. = Vegetarian 

NoV. = Non-vegetarian 

V.D. = Vaginal Delivery 

EmoCS= Emergency Caesarean section. 

Elec .CS = Elective caesarean section. 

Lact®. . Lactating 

N.Lact. = Non- lactating. 
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B. VALUES OF VARIOUS LIPOPROTEIN FRACTIONS 
lo Serum Total Cholesterol (STC) (mg/dl) . 


Sic 

No. 

Trimester 

Intra- 

partum 

Post partum 

CBP 

CBF 

I 

II 

III 

24h 

7d 

lm 

2. © 


202 

— 

214 

194 

185 

176 

— 

- 

2c 

- 

- 

200 

- 

188 

185 

180 

- 

- 

3c 

168 

215 

- 

230 

- 

212 

- 

78 

- 

4c 

167 

218 

240 

- 

- 

- 

- 

- 

- 

5. 

161 

196 

268 

268 

246 

228 

190 

120 

- 

6. 

130 

- 

200 

- 

190 

- 

- 

- 

- 

7. 

129 

- 

210 

- 

186 

- 

180 

- 

- 

8c 

130 

214 

222 

235 

210 

195 

181 

94 

— 

9. 

146 

195 

200 

220 

_ 

185 

- 

- 

- 

10. 

220 

225 

275 

280 

- 

- 

250 

- 

- 

11c 

216 

185 

271 

285 

272 

256 

235 


109 


12 0 - - 208 200 

13. - 228 228 225 


14. 

198 

200 

255 

260 

240 

252 

235 

94 

- 

15. 

200 

217 

- 

236 

- 

195 

- 

112 

107 

16c 

138 

- 

- 

198 


185 

170 

- 

- 

17c 

192 

228 

240 

253 

236 

224 

214 

103 

95 

18 0 

- 

218 

- 

228 

- 

196 

- 

86 

- 

19. 

- 

- 

- 

216 

191 

~ 

- 

83 

- 

20. 

232 

250 

255 

255 

246 

226 

216 

112 

— 

21c 

200 

218 

230 

232 

- 

- 

- 

103 

- 

22. 


- 

- 

215 

192 

190 

- 

- 

— 

23. 

125 

209 ■ 

215 

223 

197 

187 

184 

99 

90 

24. 

- 

188 

- 

190 

•«!» 

- 

- 

78 


25. 

200 

- 

285 

300 

271 

- 

257 

127 

****** 

26. 

135 

218 

214 

241 

226 

214 

180 

90 


O 

c- 

CM 

- 

252 

284 

300 

271 

- 

255 

105 

95 

28c 

210 

- 

262 

264 

- 

- 

- 

100 

95 

29. 

135 

200 

230 

232 

210 

198 

180 

100 

96 

30. 

- 

- 

235 

222 

197 

- 

- 

- 

- 

31. 

— 

190 

245 

261 

240 

- 

- 

- 


32. 

174 

200 

214 

223 

193 

184 

182 

90 

87 

33. 

- 

231 

246 

246 

226 

* 

- 

90 

- 




. 


■ 

: S 

* '* ‘ - " •> V 

Cent. . . . 

- 


7 6 


34. 

- 

- 

- 

228 . 


- 

- 

96 

91 

3 5. 

145 

235 

252 

265 

260 

246 

230 

- 

- 

36. 

- 

- 

247 • 

246 

210 


— 

— 

— 

37. 

- 

- 

230 

236 

206 

- 

- 

81 

— 

38. 

200 

256 

257 

272 

250 

218 

200 

— 

119 

39. 

- 

- 

•253 

252 

231 

— 

- 

91 

86 

40. 

- 

205 

244 

245 

221 

- 

— 

90 

86 

41. 

201 

288 

285 

285 

271 

242 

231 

— 

— 

42. 

- 

- 

260 

251 

229 

- 

- 

93 

87 

43. 

- 

- 

- 

209 

282 


- 

90 

- 

44 o 

139 

220 

232 

280 

271 

230 

225 

- 


45 o 

- 

- 

248 

248 

- 

- 

171 

86 

— 

46 o 

— 

- 

- 

200 

196 

- 

- 

80 

- 

47 o 

162 

200 

212 

220 

193 

184 

180 


- 

CD 


- 

242 

242 

- 

- 

- 

88 

88 

49. 

- 

- 

240 

251 

220 

- 

— 

91 

— 

50 • 

132 

201 

236 

258 

223 

228 

190 

86 

— 

51. 

- 

222 

240 

240 

219 

212 

- 

86 

81 

52 o 

141 

- 


230 

204 

- 

* 

87 

83 

53. 

170 

230 

258 

262 

238 

214 

205 

114 

— 

54. 

- 

220 

230 

231 

212 

206 

- 

90 

90 

55. 

- 

216 

237 

237 

220 

211 

- 

103 

— 

56. 

205 

212 

257 

261 

232 

222 

206 

90 

87 

57. 

- 

198 

210 

240 

213 

- 

- 

80 

78 

58. 

- 

230 

246 

253 

230 

- 

222 

— 

— 

59. 

130 

190 

193 

261 

240 

220 

210 

115 

108 

60. 

170 

225 

242 

246 

218 

210 

208 

- 

- 

h 

ss Hour 

d 

= Day 


m 

sk month 



CBP = Cord blood from placental end. 

CBF sb cord blood from foetal end. 
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2. Serum Triglycerides (STG) (mg/tdl) . 


Si. 

NO. 

Trimester 

Intra- 

partum 

Post par turn 

CBP 

CBP 

I 

II 

III 

24h 

7d 

lm 

1. 

- 

91 

- 

100 

91 

82 

80 

- 

- 

2. 

- 

- 

105 

- 

90 

94 

92 

- 

- 

3. 

110 

115 

- 

120 

- 

103 

- 

33 

- 

4. 

95 

98 

118 

- 

- 

- 

- 

- 

- 

5. 

85 

78 

142 

140 

115 

102 

100 

65 

- 

6. 

100 

- 

105 

- 

100 

- 

- 

- 

59 

7. 

68 

- 

76 

- 

90 

- 

86 

- 

- 

8. 

90 

98 

95 

112 

107 

101 

87 

41 

- 

9. 

84 

85 

86 

105 

- 

80 

- 

- 

- 

10. 

110 

125 

140 

130 

- 

- 

130 

- 

- 

11. 

92 

90 

145 

112 

127 

119 

124 

- 

50 

12. 

- 

- 

- 

108 

105 

- 

- 

- 

- 

13. 

- 

- 

- 

110 

106 

100 

— 

- 

- 

14. 

94 

90 

130 

140 

115 

110 

104 

40 

- 

1 5 o 

95 

101 

- 

102 

- 

92 

- 

60 

46 

16. 

85 

- 

- 

90 

- 

.85 

70 

- 

- 

17. 

100 

105 

114 

120 

ill 

110 

105 

40 

36 

18o 

- 

88 

- 

100 


.91 

- 

37 

- 

19. 

- 

- 

- 

96 

90 

- 

- 

34 

- 

20. 

120 

116 

140 

120 

115 

100 

108 

50 

- 

21. 

94 

97 

99 

100 

- 

- 

- 

45 

- 

22- 

- 

- 

- 

100 

90 

90 

- 

- 


23. 

92 

98 

100 

113 

107 

105 

102 

48 

43 

24. 

- 

90 

- 

98 

- 

- 

- 

33 

- 

25. 

112 

- 

144 

152 

120 

- 

116 

63 

- 

26. 

98 

100 

98 

130 

118 

110 

82 

44 

- 

27. 

- 

130 

150 

162 

140 

- 

127 

50 

41 

28. 

102 

- 

126 

140 

- 

- 

- 

47 

45 

29. 

92 

85 

115 

118 

116 

100 

91 

50 

45 

30. 

- 

- 

112 

116 

94 

- 

- 

- 

- 

31. 

- 

89 

140 

148 

136 

- 

- 

- 

- 

32. 

92 

95 

108 

112 

114 

106 

100 

41 

36 

33. 


124 

133 

13 2 

110 

— 

— 

41 



Cont 
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3. HDL Cholesterol (mg/dl) 


Slo 

NO. 


Trimester 


Intra- 

partum 

Post par turn 

CBP 

CBF 

I 

II 

iii 

24h 

7d 

1m 

1. 

- 

38 

- 

41 

39 

39 

37 

— 


2 # 

- 

- 

42 

- 

36 . 

35 

34 

- 

■ — 

3. 

33 

42 

- 

44 

- 

38 

— 

17 

— 

4. 

30 

37 

44 

- 

- 

- 

- 

- 

- 

5. 

30 

34 

46 

44 

42 

40 

37 

20 

— 

6 o 

30 

- 

38 

- ‘ 

41 

- 

- 

- 

— 

7 o 

32 

- 

40 


41 

— 

37 

- 


8. 

30 

40 

41 

52 

46 

43 

34 

19 

— 

9<> 

28 

36 

33 

38 

- 

3 2 

— 



10. 

32 

40 

42 

45 

- 

— 

41 



11. 

30 

33 

46 

40 

44 

40 

40 

— 

19 

12. 

- 

- 

- 

39 

44 

— 

- 

— 

— 

13. 

- 


- 

42 

41 

42 

- 

— 

— 

14. 

28 

35 

44 

46 

41 

41 

40 

20 

— 

15. 

30 

38 

- 

42 

- 

39 

— 

20 

20 

16„ 

28 

- 

- 

34 

- 

32 

30 

— 


17. 

30 

40 

45 

51 

46 

45 

36 

20 

19 

18. 

- 

33 

_ 

41 

- 

40 


16 


19 0 

- 

- 

- 

39 

39 

- 

— 

22 

— 

20. 

35 

40 

45 

41 

38 

42 

42 

18 

mm 

21. 

29 

36 

30 

39 

- 

«* 

— 

— 


22. 

- 

- 

- 

40 

38 

38 

— 

— 

— 

23. 

30 

32 

35 

56 

54 

48 

48 

18 

18 

24 • 

- 

33 

- 

36 

- 

— 


16 

•* 

25. 

33 

- 

45 

45 

41 

- 

41 

22 

... 

26. 

33 

36 

40 

49 

49 

39 

31 

20 

— 

27. 

- 

41 

45 

46 

42 

- 

40 

18 

16 

20. 

32 

- 

44 

45 

- 

- 


19 

19 

29. 

30 

34 

48 

48 

47 

34 

32 

20 

19 

30. 

- 

- 

44 

40 

36 

— 

— 

— 

»• 

31. 

- 

35 

45 

45 

42 

— 

- 

— 


32. 

35 

36 

50 

44 

44 

40 

39 

17 

16 

33. 

— 

39 

41 

42 

43 



18 , 

mm ‘ ‘ 


Conitdo . . 
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34o 

- 

- 

- 

42 

- 

- 

- 

19 

19 

35. 

30 

41 

49 

40 

41 

42 

40 

- 


3 6o 

- 

- 

48 

42 

39 

- 

- 

- 

- 

37. 

- 

- 

46 

46 

43 

- 

- 

18 

- 

38. 

37 

42 

45 

45 

40 

42 

32 

- 

21 

39. 

- 

- 

53 

49 

43 

- 

- 

20 

20 

40 o 

- 

35 

42 

42 

37 

- 

- 

19 

19 

41. 

36 

38 

45 

45 

45 

44 

38 

- 

- 

42. 

- 

- 

50 

48 

43 

- 

- 

20 

19 

43 o 

- 

- 

- 

39 

38 

- 

- 

19 

- 

44. 

30 

42 

46 

47 

44 

42 

36 

- 

- 

46. 

- 

- 

- 

42 

42 

- 


20 

20 

47. 

32 

35 

46 

50 • 

50 

40 

38 

— 

- 

48. 

- 

- 

44 

45 

- 

- 

- 

20 

20 

49. 

- 

- 

42 

43 

40 

- 

— 

19 

- 

50. 

30 

42 

44 

46 

42 

40 

38 

17 

- 

51. 

- 

36 

50 

54 

50 

39 

- 

21 

20 

52. 

33 

- 

- 

49 

45 

- 

- 

20 

20 

53. 

28 

39 

44 

45 

37 

35 

32 

21 

— 

54. 

- 

35 

47 

47 

40 

39 


~ 

- 

55. 


39 

47 

48 

. 44 

38 

- 

19 

19 

56. 

32 

43 

41 

50 

46 

40 

38 

19 

- 

57. 

- 

42 

48 

54 

43 

- 

- 

20 

18 

58. 

- 

43 

50 

51 

40 

- 

38 

21 

19 

59. 

28 

35 

35 

45 

42 

39 

37 

- 

— 

60. 

28 

38 

41 

42 

40 

40 

38 

19 

18 


ABBREVIATIONS USED 


STC i Serum Total cholesterol 
STG t Serum Triglycerides 

HDL : High density lipoprotein cholesterol 
LDL i Low density lipoprotein cholesterol 
VLDL : Very low density lipoprotein ohe - lo - iytatiHro 1 
PP : Post partum 

IP s Intrapartum 

d t Days 

h s Hour 

m . s Month 

PP24h: 24hours postpartum 

PP7d ] 7 days post, partum 

PPlm i 1 month postpartum 

CBP % Cord blood placental end. 

CBP s Cord blood foetal end. 

S.eco.j Socio-economic status. 

V.D . t vagina 1 delivery 

Em.CS i Emergency caesarean section. 

Elec.CSs Elective caesarean section 

Lact. : Lactating 

N.Lact. j Non- lactating 

L : Low 

M : Middle 

Veg. : Vegetarian 

N.V. : Non- vegetarian 


